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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
piezoelectric type electroacoustic transducer 
in which adverse effect on vibrating plates is 
made less and the changes in the 
characteristics are reduced even though 
thernnal deformation occurs and an external 
force is applied to the casings. 
SOLUTION: The transducer is provided with 
piezoelectric vibrating plates 1 which have a 
quadrilateral shape bend and vibrate in a 
thickness direction by applying alternating 
signals between electrodes, casings 10 and 
20 which store the plates 1 and a pair of terminals 11 and 12 which are inserted 
and formed into the casings. One tip parts of the terminals 1 1 and 12 being 
introduced into the internal sections of the casings are respectively provided with 
trunk sections 11c and 12c which are fixed to the inside surface center sections 
of the casings and both wing sections 1 1d and 12d which are extended toward 
corner sections from the trunk sections. The sections lid and 12d are not fixed 
with respect to the casings and provided with stress releasing sections 1 1f and 
12f that are formed between the sections 1 1c and 12c and the sections lid and 
12d so that the sections lid and 12d are freely displaced in the internal side 
direction of the casings. The electrodes of the plates 1 are connected to at least 




one of the sections 11d and 12d by electrically conductive adhesive 14. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The piezo-electric diaphragm of the square which carries out 
crookedness vibration in the thickness direction by impressing an alternation 
signal to inter-electrode, The case which has the supporter which supports the 
supporter which supports two sides which the above-mentioned piezo-electric 



diaphragm is contained and a piezo-eiectric diaphragm counters at least, or the 
corner of a piezo-electric diaphragm, In the piezo-eiectric mold electroacoustic 
transducer equipped with the terminal of the pair by which insert molding was 
carried out to the case so that the end section might be introduced into the 
medial surface of the case near [ above-mentioned ] the supporter and the other 
end might be exposed to the external surface of a case The end section of the 
above-mentioned terminal is equipped with the drum section fixed to the above- 
mentioned case, and the vane prolonged toward the corner section from this 
drum section. The stress relaxation section is formed so that the above- 
mentioned vane may not be fixed to a case and the displacement of a vane in the 
direction of the inside of a case may be attained between the drum section of a 
terminal, and a vane. The electrode of the above-mentioned piezo-electric 
diaphragm Is a piezo-electric mold electroacoustic transducer characterized by 
electroconductive glue connecting with one [ at least ] vane of the above- 
mentioned terminal. 

[Claim 2] The end face of the vane of the above-mentioned terminal is a piezo- 
electric mold electroacoustic transducer according to claim 1 characterized by 
inclining in the direction of a flare toward the direction of the inside of a case. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to piezo-electric mold 
electroacoustic transducers, such as a piezo-electric receiver and a piezo-electric 
sounder. 
[0002] 

[Description of the Prior Art] Conventionally, in electronic equipment, home 
electronics, a portable telephone, etc., the piezo-electric mold electroacoustic 
transducer is widely used as the piezo-electric sounder which generates an 
alarm tone and a sound of operation, or a piezo-electric receiver. Its thing of the 
structure which closed opening of a case with covering is common while this kind 
of piezo-electric mold electroacoustic transducer sticks a circular piezoelectric 
device on one side of a circular metal plate, constitutes a uni-morph mold 
diaphragm, and silicone rubber is used for it and it supports the periphery section 
of a metal plate in a circular case. However, when the circular diaphragm was 
used, there was a trouble that productive efficiency was bad and it was difficult 
for sound conversion efficiency to constitute low and small. 
[0003] Then, the piezo-electric mold electroacoustic transducer of the surface 
mount mold which enabled improvement in productive efficiency, the 
improvement in sound conversion efficiency, and a miniaturization is proposed by 
using a square diaphragm (JP, 2000-31 0990,A). The insulating case where this 
piezo-electric mold electroacoustic transducer had the supporter which supports 
a diaphragm a square piezo-electric diaphragm and inside the two side- 
attachment-wall sections which counter, and the terminal for external connection 
was prepared in the supporter, While two sides and supporter with which it has 
the cover plate which has a sound emission hole, a diaphragm is contained in a 
case, and a diaphragm counters are fixed with adhesives or an elastic sealing 
agent The closure of the clearance between remaining two sides and cases of a 



diaphragm is carried out with an elastic sealing agent, a diaphragm and the 1st 
and 2nd current carrying part are electrically connected by electroconductive glue, 
and it has structure which the cover plate pasted up on the side-attachment-wall 
section opening edge of a case. Although the above-mentioned electroacoustic 
transducer uses the piezo-electric diaphragm of a uni-morph mold, what used the 
piezo-electric diaphragm which consists of electrostrictive ceramics of a 
laminated structure is known (JP,2001-95094,A). 
[0004] 

[Problem(s) to be Solved by the Invention] In the former, connection 
immobilization of the two sides of a diaphragm is carried out by electroconductive 
glue at the terminal fixed to the case. Therefore, a diaphragm has the problem of 
also influencing a diaphragm directly, when it is restrained strongly and a case 
carries out heat deformation in a case. For example, although a case carries out 
thermal expansion with heat when a case is mounted in a printed circuit board 
etc. by reflow soldering, the property of a diaphragm will change because of the 
coefficient-of-thermal-expansion difference of a case and a diaphragm. Moreover, 
also when stress is added from the exterior to a case, the direct force is 
transmitted also to a diaphragm, a property may change or the crack of a 
diaphragm may occur. 

[0005] Then, even if heat deformation and external force join a case, the purpose 
of this invention lessens effect to a diaphragm, and is to offer a piezo-electric 
mold electroacoustic transducer with little property change. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
invention concerning claim 1 The piezo-electric diaphragm of the square which 
carries out crookedness vibration in the thickness direction by impressing an 
alternation signal to inter-electrode. The case which has the supporter which 
supports the supporter which supports two sides which the above-mentioned 
piezo-electric diaphragm is contained and a piezo-electric diaphragm counters at 
least, or the corner of a piezo-electric diaphragm, In the piezo-electric mold 



electroacoustic transducer equipped with the terminal of the pair by which insert 
molding was carried out to the case so that the end section might be introduced 
into the medial surface of the case near [ above-mentioned ] the supporter and 
the other end might be exposed to the external surface of a case The end section 
of the above-mentioned terminal is equipped with the drum section fixed to the 
above-mentioned case, and the vane prolonged toward the corner section from 
this drum section. The stress relaxation section is formed so that the above- 
mentioned vane may not be fixed to a case and the displacement of a vane in the 
direction of the inside of a case may be attained between the drum section of a 
terminal, and a vane. The piezo-electric mold electroacoustic transducer 
characterized by the electrode of the above-mentioned piezo-electric diaphragm 
being connected to one [ at least ] vane of the above-mentioned terminal by 
electroconductive glue is offered. 

[0007] In this invention, a drum section and the vane prolonged toward both 
sides from this drum section are prepared in the end section of the insertion 
terminal introduced into the interior of a case, a drum section is fixed to a case, 
and the vane is made movable to the case. Moreover, the stress relaxation 
section is prepared between the drum section of a terminal, and a vane, and 
displacement of a vane is enabled in the direction of the inside of a case. One 
[ at least ] vane is connected with the electrode of a piezo-electric diaphragm by 
electroconductive glue. In order that the vane of a terminal may bend in the 
direction of the inside of a case and may prevent influencing of stress although 
the stress also tends to affect a piezo-electric diaphragm if a surrounding 
temperature change and external force are added, change does not arise in the 
electrical characteristics of a piezo-electric diaphragm, but the stable property is 
acquired. 

[0008] Like claim 2, it is good to make the end face of the vane of a terminal 
incline in the direction of a flare toward the direction of the inside of a case. When 
insert molding of the terminal is carried out. resin will enclose the end face of a 
vane. The end face of a vane is caught in resin as the both-ends side of a vane is 



a perpendicular field to a medial surface, and it nnay be unable to displace inside. 
Then, he is trying not to become the hindrance at the time of a vane displacing 
inside by making a both-ends side into an inclined plane. 
[0009] 

[Embodiment of the Invention] Drawing 1 - drawing 4 show the piezo-electric 
mold electroacoustic transducer of the surface mount mold which is the 1st 
operation gestalt of this invention. The electroacoustic transducer of this 
operation gestalt fitted the application corresponding to the frequency of a large 
range like a piezo-electric earphone, and is equipped with the piezo-electric 
diaphragm 1, the case 10, and cover plate 20 of a laminated structure. Here, a 
case consists of a case 10 and a cover plate 20. 
[0010] As shown in drawing 5 and drawing 6 , as for a diaphragm 1, the 
laminating of the two-layer electrostrictive ceramics layers la and lb is carried 
out, the principal plane electrodes 2 and 3 are formed in the front flesh-side 
principal plane of a diaphragm 1, and the internal electrode 4 is formed among 
the ceramic layers la and lb. As a thick wire arrow head shows, in the thickness 
direction, polarization of the two ceramic layers la and lb is carried out in the 
same direction. The principal plane electrode 2 on a side front and the principal 
plane electrode 3 on a background are formed a little shorter than the side length 
of a diaphragm 1, and the end is connected to the end-face electrode 5 formed in 
one end face of a diaphragm 1. Therefore, the principal plane electrodes 2 and 3 
of a front flesh side are connected mutually. The internal electrode 4 was mostly 
formed in the symmetry configuration with the principal plane electrodes 2 and 3, 
it is separated from the end of an internal electrode 4 of the internal electrode 
with the above-mentioned end-face electrode 5, and the other end is connected 
to the end-face electrode 6 formed in the other end side of a diaphragm 1 . In 
addition, the end-face electrode 6 and the flowing auxiliary electrode 7 are 
formed in the front rear face of the other end of a diaphragm 1. 
[001 1] The wrap resin layers 8 and 9 are formed in the front rear face of a 
diaphragm 1 in the principal plane electrodes 2 and 3. These resin layers 8 and 9 



are formed in order to prevent the crack of the diaphragm 1 by the fall impact. 
The notches 8a and 9a which the principal plane electrodes 2 and 3 expose near 
the corner of the vertical angle of a diaphragm 1 . and the notches 8b and 9b 
which an auxiliary electrode 7 exposes are formed in the resin layers 8 and 9 of a 
front flesh side. In addition, although Notches 8a, 8b, 9a, and 9b may be formed 
only in front flesh-side one side, in order to abolish the directivity of a front flesh 
side, in this example, it has prepared in the front rear face. Moreover, it is not 
necessary to use an auxiliary electrode 7 as the band electrode of constant width, 
and only the part corresponding to Notches 8b and 9b may be established. Here, 
the 10mmx10mmx40micrometer PZT system ceramics was used as ceramic 
layers 1a and 1b, and the polyamidoimide system resin whose thickness is 3-10 
micrometers as resin layers 8 and 9 was used. 

[0012] The case 10 is formed in the core box of the square which has bottom wall 
section 10a and the four side-attachment-wall sections lOb-lOe with a resin 
ingredient. As a resin ingredient, heat-resistant resin, such as LCP (liquid crystal 
polymer), SPS (syndiotactic polystyrene), PPS (polyphenylene sulfide), and 
epoxy, is desirable. lOf of annular level difference sections is prepared in the 
inner circumference of the four side-attachment-wall sections lOb-lOe, and the 
inside sections 1 la and 12a of the terminals 1 1 and 12 of a pair are introduced 
on lOf of level difference sections of the inside which are the two side- 
attachment-wall sections 10b and lOd which counter. Insert molding of the 
terminals 1 1 and 12 is carried out to a case 10, and the lateral parts 11b and 12b 
exposed to the exterior of a case 10 are bent to the base side of a case 10 along 
the external surface which is the side-attachment-wall sections 10b and lOd. 
[0013] As shown in drawing 7 - drawing 9 , the inside sections 11a and 12a of 
terminals 11 and 12 have lateral parts lib and 12b, the drum sections 11c and 
12c of the same width of face, and the both-wings sections 11d and 12d 
prolonged from drum sections 1 1c and 12c to both sides, and the both-wings 
sections 1 1d and 12d are prolonged to near the corner section of a case 10. 
Drum sections 1 1c and 12c may form the holes lie and 12e where drum 



sections 1 1c and 12c are filled up with resin for immobilization, although fixed in 
the side-attachment-wall sections 10b and lOd of a case 10. The both-wings 
sections [lid and 12d ] medial surface is exposed to the inside of a case 10 as 
shown in drawing 8 , and between drum sections 11c and 12c and the both- 
wings sections lid and 12d, the narrow stress relaxation sections 1 1f and 12f 
are formed. Therefore, the both-wings sections lid and 12d have structure 
which can move to a way among cases 10 as an arrow head shows to drawing 7 . 
The both-wings sections [lid and 12d ] end faces 11g and 12g incline in the 
direction of a flare toward the inside of a case 10, and it is made not to be the 
hindrance of the motion whose cases 10 which consist of resin are the both- 
wings sections lid and 12d. 

[0014] As shown in drawing 1 , lOg of supporters for supporting two sides which 
a diaphragm 1 counters is formed in the inside which is lOf of level difference 
sections which terminals 11 and 12 exposed lower one step than lOf of level 
difference sections. Therefore, if a diaphragm 1 is laid on 10g of supporters, the 
top panel of a diaphragm 1 and the top face of the inside sections 11a and 12a of 
terminals 11 and 12 will become the same height mostly. In addition, lOh of 1st 
sound emission hole is formed in bottom wall section 10a. 
[0015] At the time of the insert molding of terminals 11 and 12, as shown in 
drawing 10 (a), lateral parts lib and 12b are horizontally prolonged to the 
method of both sides of a case 10. Then, a tip side is bent below like drawing 10 
(b) from the pars intermedia of the lateral parts lib and 12b of terminals 1 1 and 
12. At this time, it is good to make a bending include angle a little larger than 90 
degrees. And it bends below like drawing 10 (c) in the root part of the lateral 
parts lib and 12b of terminals 11 and 12, and the medial surface of terminals 11 
and 12 is made to meet the side face of a case 10. Although fitting of the bent 
part is carried out to slot 101 formed in the base of a case 10 in this condition, it 
can prevent that lateral part 1 lb of terminals 1 1 and 12 and 12b tip lose touch 
with the base of a case 10 by bending at 90 degrees or more by (b) of drawing 
10. 



[0016] A diaphragm 1 is contained by the case 10 and fixed to the both-wings 
sections 1 1 d and 1 2d of terminals 1 1 and 1 2 by the elastic support agent 1 3 by 
four places. That is, the elastic support agent 13 is applied between 1 1d of one 
vanes of the principal plane electrode 2 exposed to notch 8a in a diagonal 
location, and a terminal 11, and between 12d of one vanes of the auxiliary 
electrode 7 exposed to notch 8b, and a terminal 12. Moreover, the elastic support 
agent 13 is applied about two in the remaining diagonal location. In addition, 
although the elastic support agent 13 was applied to the oblong ellipse form here, 
a spreading configuration is not restricted to an ellipse form. As an elastic 
support agent 13, the urethane system adhesives of 3.7x106 Pa are used, for 
example for the Young's modulus after hardening. Moreover, since the viscosity 
in the condition of this elastic support agent 13 of not hardening has the property 
which cannot permeate easily highly (for example, 50- 120 dPa-s), when it 
applies the elastic support agent 13, there is no possibility that the elastic support 
agent 13 may flow and fall to lOg of supporters through the clearance between a 
diaphragm 1 and a case 10. Heat hardening is carried out after applying the 
elastic support agent 13. In addition, as the fixed approach of a diaphragm 1 , 
after containing a diaphragm 1 in a case 10, the elastic support agent 13 may be 
applied by a dispenser etc., but where the elastic support agent 13 is beforehand 
applied to a diaphragm 1 , a diaphragm 1 may be held in a case 10. 
[0017] After stiffening the elastic support agent 13, it applies to an ellipse form so 
that the elastic support agent 13 top to which electroconductive glue 14 was 
applied by the ellipse form may be crossed, and 12d of vanes of the principal 
plane electrode 2, 1 1d of vanes of a terminal 1 1 and an auxiliary electrode 7, and 
a terminal 12 is connected, respectively. As electroconductive glue 14, the 
urethane system conductive paste of 0.3x109 Pa is used, for example for the 
Young's modulus after hardening. After applying electroconductive glue 14, heat 
hardening of this is carried out. The spreading configuration of electroconductive 
glue 14 is not restricted to an ellipse form, and just connects the principal plane 
electrode 2, 1 1d of vanes and an auxiliary electrode 7, and 12d of vanes ranging 



over the elastic support agent 13. 

[0018] After applying and stiffening electroconductive glue 14, the elastic 
encapsulant 15 is applied to the clearance between the perimeter perimeter of a 
diaphragm 1, and the inner circumference section of a case 10, and the air leak 
between the side front of a diaphragm 1 and a background is prevented. Heat 
hardening is carried out after applying the elastic encapsulant 15 annularly. As 
elastic encapsulant 15, the silicone system adhesives of 3.0x105 Pa are used, 
for example for the Young's modulus after hardening. In addition, as shown in 
drawing 4 , it is the inside of the two side-attachment-wall sections 10c and lOe. 
and the elastic encapsulant 15 may flow in a location lower than lOg of 
supporters, and slot lOj for stops may be formed in it. In this case, it can prevent 
that the elastic encapsulant 15 flows and falls to bottom wall section 10a by slot 
lOj. 

[0019] After fixing a diaphragm 1 to a case 10 as mentioned above, a cover plate 
20 pastes top-face opening of a case 10 with adhesives 21. A cover plate 20 is 
formed with the same ingredient as a case 10. By pasting up a cover plate 20, 
sound space is formed between a cover plate 20 and a diaphragm 1. The 2nd 
sound emission hole 22 is formed in the cover plate 20. The piezo-electric mold 
electroacoustic transducer of a surface mount mold is completed as mentioned 
above. 

[0020] At the electroacoustic transducer of this operation gestalt, crookedness 
vibration of the diaphragm 1 can be carried out in area crookedness mode by 
impressing a predetermined alternation electrical potential difference between a 
terminal 11 and 12. Since the electrostrictive ceramics layer the direction of 
polarization and whose direction of electric field are the same directions is 
shrunken in the direction of a flat surface and the electrostrictive ceramics layer 
the direction of polarization and whose direction of electric field are hard flow is 
extended in the direction of a flat surface, it is crooked in the thickness direction 
as a whole. With this operation gestalt, a diaphragm 1 is the laminating structure 
of the ceramics, and since two oscillating fields (ceramic layer) arranged in order 



in the thickness direction vibrate to hard flow mutually, compared with a uni- 
morph mold diaphragm, the big amount of displacement, i.e., big sound pressure, 
can be obtained. 

[0021] In case the surface mount of the electroacoustic transducer concerning 
this operation gestalt is carried out to a printed circuit board etc., a case 10 
carries out thermal expansion with heat, such as reflow solder. Since the 
coefficient of thermal expansion is small compared with the case 10 of the 
product [ diaphragm / 1 / which consists of ceramics ] made of resin, tensile 
stress acts on a diaphragm 1 . For this tensile force, the property of a diaphragm 
1 may change or a crack may occur. However, as shown in drawing 9 , since it 
can displace to the inside of a case 10, the both-wings sections 1 1d and 12d of 
the terminals 1 1 and 12 by which insert molding was carried out to the case 10 
can mitigate the tensile stress concerning a diaphragm 1. Therefore, the property 
of a diaphragm 1 can change or it can prevent that a crack occurs. 
[0022] Drawing 1 1 shows other examples of the terminal concerning this 
invention. With this operation gestalt, the crank configuration sections 1 1h and 
12h which are the stress relaxation sections are formed between the drum 
sections 11c and 12c of terminals 11 and 12, and the both-wings sections 11d 
and 12d. In this case, compared with the narrow sections 1 1f and 12f like the 1st 
operation gestalt, a both-wings sections [lid and 12d ] variation rate becomes 
still easier. 

[0023] Drawing 12 shows the 2nd operation gestalt of the electroacoustic 
transducer concerning this invention. While forming the crank configuration 
sections 11h and 12h which are the stress relaxation sections with this operation 
gestalt between the drum sections 1 1c and 12c of terminals 1 1 and 12, and the 
both-wings sections lid and 12d The both-wings sections lid and 12d of 
terminals 1 1 and 12 are fixed to migration impossible at a case 10, and drum 
sections 1 1c and 12c are made movable in the direction of inside and outside to 
the side-attachment-wall sections 10b and lOd of a case 10. In addition, the resin 
restoration holes lie and 12e are not established in drum sections 1 1c and 12c 



in this case. 

[0024] In this case, the stress which joined the lateral parts 11b and 12b of the 
terminals 1 1 and 12 which are the soldering sections from the printed circuit 
board which carried out the surface mount is eased when drum sections 11c and 
12c move in the direction of inside and outside. Moreover, the variation rate of 
drum sections 11c and 12c is absorbable with the stress relaxation sections 1 1h 
and 12h prepared between drum sections 11c and 12c and the both-wings 
sections lid and 12d. In addition, although the structure of a publication was 
adopted as drawing 11 as the stress relaxation sections 11h and 12h, you may 
be the narrow section like drawing 7 . 

[0025] This Invention Is not limited to the above-mentioned operation gestalt, and 
can be changed in the range which does not deviate from the meaning of this 
invention. Although the piezo-electric diaphragm of the above-mentioned 
operation gestalt carries out the laminating of the two-layer electrostrictive 
ceramics layer, what carried out the laminating of the three or more-layer 
electrostrictive ceramics layer may be used. Moreover, the uni-morph mold or 
bimorph mold diaphragm which stuck the piezo-electric plate on one side or both 
sides of not only the layered product of an electrostrictive ceramics layer but a 
metal plate may be used as a piezo-electric diaphragm. Moreover, Vanes 1 1d 
and 12d may be formed in the one side through which it flows not only in what 
forms Vanes 11d and 12d in the both sides of the drum sections 11C and 12C of 
terminals 11 and 12 but in a diaphragm. It may change to 10g of the supporter of 
two sides of a case 10, and a supporter may be formed in 4 square corner 
sections of the case inside further again. The case of this invention contains a 
piezo-electric diaphragm, and does not restrict it to what consisted of a case of a 
concave cross-section configuration like an operation gestalt, and a cover plate 
adhered to the top face that what is necessary is just what carries out insert 
molding of the terminal. 
[0026] 

[Effect of the Invention] While a drum section and the vane prolonged toward the 



side from this drum section are prepared in the end section of the insertion 
terminal which was introduced into the interior of a case according to invention 
according to claim 1 by the above explanation so that clearly, and fixing a drum 
section to a case, a vane is made movable to a case. And since the stress 
relaxation section was prepared between the drum section of a terminal, and the 
vane and the vane made displacement possible in the direction of the inside of a 
case, even when stress acts on a piezo-electric diaphragm by a surrounding 
temperature change etc., the vane of a terminal bends and absorbs the stress in 
the direction of the inside of a case. Therefore, as well as the crack of a piezo- 
electric diaphragm, change of electrical characteristics is not produced, either but 
the stable property is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the 1st operation gestalt 
of the piezo-electric mold electroacoustic transducer concerning this invention. 
[Drawing 2] It is a top view in the condition of having excepted the cover plate 
and elastic encapsulant of a piezo-electric mold electroacoustic transducer which 



are shown in drawing 1 . 

[Drawing 3] It is the A-A line stairway sectional view of drawing 2 . 

[Drawing 4] It is the B-B line sectional view of drawing 2 . 

[Drawing 5] It is the perspective view of the piezo-electric diaphragnn used for the 

piezo-electric mold electroacoustic transducer of drawing 1 . 

[Drawing 6] It is a stairway sectional view by the C-C line of drawing 5 . 

[Drawing 7] It is the perspective view of a terminal. 

[Drawing 8] It is the perspective view showing signs that one terminal displaces 
to a case. 

[Drawing 9] It is the top view showing signs that one terminal displaces to a case. 

[Drawing 10] It is process drawing showing the process which bends the terminal 

which carried out insert molding in a case. 

[Drawing 11] It is the top view of other examples of a terminal. 

[Drawing 12] It is a top view in the condition of having excepted the cover plate 

and elastic encapsulant of the 2nd operation gestalt of a piezo-electric mold 

electroacoustic transducer concerning this invention. 

[Description of Notations] 

1 Piezo-electric Diaphragm 

10 Case 

lOg Supporter 

1112 Terminal 

11a, 12a Inside section (end section) 
1 lb, 12b Lateral part (other end) 
11c, 12c Drum section 
lid, 12d Vane 

14 Electroconductive Glue 

15 Elastic Encapsulant 
20 Cover Plate 
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(54) PIEZOELECTRIC TYPE ELECTROACOUSTIC TRANSDUCER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric type 
electroacoustic transducer in which adverse effect on vibrating 
plates is made less and the changes in the characteristics are 
reduced even though thermal deformation occurs and an external 
force is applied to the casings. 

SOLUTION: The transducer is provided with piezoelectric vibrating 
plates 1 which have a quadrilateral shape bend and vibrate in a 
thickness direction by applying alternating signals between 
electrodes, casings 10 and 20 which store the plates 1 and a pair of 
terminals 1 1 and 1 2 which are inserted and formed into the casings. 
One tip parts of the terminals 1 1 and 1 2 being introduced into the 
internal sections of the casings are respectively provided with trunk 
sections 11c and 12c which are fixed to the inside surface center 
sections of the casings and both wing sections 1 1 d and 1 2d which 
are extended toward comer sections from the trunk sections. The 
sections 1 1 d and 1 2d are not fixed with respect to the casings and 
provided with stress releasing sections 1 1f and 12f that are formed 
between the sections 1 1c and 12c and the sections 1 1d and 12d so 
that the sections 1 1 d and 1 2d are freely displaced in the internal 
side direction of the casings. The electrodes of the plates 1 are 
connected to at least one of the sections lid and 1 2d by 
electrically conductive adhesive 1 4. 
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